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(57) Abstract 

A method and appara- 
tus for presenting recorded 
entertainment and education- 
al selections to a plurality of 
1 user locations (2), including a 
controller (4) connected to a 
storage library (12), a plurali- 
ty of playback drives (16) and 
a robotic loader (14). The 
controller (4) accepts requests 
from a user location (2) and 
processes the request causing 
the robotic loader (14) to re- 
move the requested selection 
from the storage library (12) 
ami load the selection into a 
pi.:- jack drive (16). The con- 
troller (4) connects the play- 
back device (16) containing 
the selection with the user lo- 
cation (2) making the request, 
and the selection is transmit- 
ted to the user. The system' 

contains interactive capabilities allowing the user location (2) to operate the playback drive (16). User control of a recorded selec- 
tion is limited to a predefined period of time. The system also provides a menu function allowing the user to choose a selection by 
scrolling through a menu arranged by broad categories, or the user may choose a specific selection by entering a coded number 
corresponding to the selection. The system is modular in construction allowing for easy expansion and repair. 
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BROADBAND SERVICES DELIVERY SYSTEM 
TECHNICAL FIELD 

The present invention relates to video and audio 
delivery systems, and more particularly to a system for 
delivering interactive video and audio programs to a 
5 plurality of independent remote user locations. 
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BACKGROUND OF THE INVENTION 

Present cable entertainment options are somewhat 
limited. Current cable television options are restricted 
to either signing up for a movie channel and being limited 
5 to viewing what the channel offers or using a pay-per-view 
channel allowing the user to pay only for the movies the 
user chooses to watch but at a much higher per movie price. 

The major problem with these options is the lack of 
control over which movies are shown and the time at which 

10 the movies are shown. If the selections chosen by the 
cable programmer or hotel operator are not interesting or 
convenient, the selections have no entertainment value to 
the user. Another problem with cable channels is the lack 
of interactive capability. The user is limited to watching 

15 a selection in the time and manner presented by the cable 
channel . 

The other option to cable entertainment is renting or 
purchasing a video cassette recording of a movie. However, 
the alternative requires the user to travel to a store 
2 0 stocking the desired video cassette to obtain a copy of the 
movie, and then the desired movie may not be available at 
the store when the user desires to rent or buy it. 

Thus, a need has arisen for a method and apparatus to 
present an entertainment selection to the user's location 
at a time and manner chosen by the user individual. 
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SUMMARY OF THE INVENTION 

The present invention overcomes the foregoing and 
other problems by creating a broadband service delivery 
system. The apparatus of the present invention is operated 
5 by a central controller which is the heart of the system. 

The controller presents to a user a menu of recorded 
selections at the user's location, or the user may directly 
select a specific entertainment selection (e.g. a movie) by 
entering its coded index number. The controller receives 

10 instructions over a local area network from the remote user 
requesting a particular selection. The selection is 
maintained in a recorded library of entertainment and 
educational programs. The controller responds to these 
instructions by commanding a robotic loader to retrieve a 

15 record of the requested selection from the library and load 
the record into one of a plurality of record playback 
drives . 

The controller also activates a transmission system to 
have the requested selection transmitted to the user 

20 location and also records the use of the selection for 
accounting purposes. The interface with the user location 
is interactive allowing the selection to be viewed by the 
user in any manner desired. However, a maximum time limit 
is set on the period a user may control a particular 

25 selection to prevent monopolization of a selection. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present 
invention and the advantages thereof, reference is now made 
to the following detailed description taken in conjunction 
5 with the accompanying drawings.. 

FIGURE 1 is a block diagram of a broadband services 
delivery system in accordance with the present invention. 

FIGURES 2a and 2b is a flow diagram illustrating the 
operation of the broadband services delivery system. 



WO 94/03894 



PCT/US93/07318 



- 5 - 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now to FIGURE 1 wherein there is shown a 
block diagram of the broadband delivery system of the 
present invention. A plurality of user locations 2 are 
5 interconnected by an interface channel 3 to enable 
communication with a system controller 4. The controller 
4 is the central unit of the system and interconnects to 
all components of the system. Storage of the control 
software of the system and other data is provided in a 

10 memory 6 as a part of the controller 4. 

An input terminal or console 8 connects to the 
controller 4 to allow a system operator to access the 
system for the input of control information and for setting 
desired accounting procedures. Also, a printer 10 connects 

15 to the controller 4 for printing billing statements to 
users . 

A library 12 of recorded entertainment, e.g. a record 
library, is connected to the controller 4 through a 
standard RS-232 interface. The library 12 contains a 

20 variety of entertainment and educational selections 
archived in a data base stored in the memory 6 of the 
controller 4. The library 12 is of modular construction 
and consists of a plurality of storage areas for receiving 
a storage tray~ containing a record. Sections of the 

25 library 12 may be easily added to or removed from the 
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library 12 since it consists of a plurality of storage 
modules . 

The library 12 is interactive with a robotic loader 
14. The robotic loader 14 handles a single storage tray 
for loading and unloading into, one of a plurality of 
playback drives 16. The playback drives 16 receive a 
storage tray from the robotic loader 14 and retrieves the 
data stored on the enclosed recorded medium for 
transmission to a user location 2. Each playback drive 16 
is connected to the controller 4 through a port 
concentrator (not shown) via a standard RS-232 or SCSI 
interface. The port concentrator allows the controller 4 
to be attached to up to one hundred playback drives 16 
through a single input/output port. The' playback drives 16 
are constructed in a modular fashion allowing for the 
addition or removal of drives with minimal effects on the 
system. 

The playback drives 16 are selected to withstand 
extensive use with limited downtime. Typically, a playback 
drive 16 will play both A and B sides of a record without 
flipping the record. The video output from the drive 16 
follows National Television Standards Committee video 
format specifications. The audio output is digital two 
channel stereo with an output level of at least 500 mV. 
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The playback drives 16 play both Constant Angular Velocity 
and Constant Linear Velocity records. 

Each playback drive 16 and the controller 4 are 
connected to a broadband video switch 18 as a part of a 
local area network. The switch 18 is of conventional 
design and no further description is required for an 
understanding of the present invention. The switch 18 
receives a plurality of inputs from the playback drives 16 
and connects one of these inputs to a single user or 
multiple user locations 2 requesting a selection. The 
connection is made through a provider supplied local area 
network. 

To maintain the library 12 current with desired 
entertainment and educational selections, the controller 4 

15 includes an archive function 20 to track the location and 
usage. of the individual records. The archive function 20 
tracks each entertainment and educational record in the 
system. Thus, when a request for a particular selection is 
received from a user location 2, the system locates the 

2 0 selection and responds to the request. If the selection is 
not available, it may be reserved for a user location 2 at 
the next available time period. The archive function 20 
also records the time a selection is actuated in. a playback 
drive 16 allowing the controller 4 to predict when the 

25 selection will next be available for use. The archive 
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function 20 also assigns unique n-digit codes to each 
selection within the system to allow a user to directly 
request a selection without going through the menu 
selections, to be discussed later. Finally, the archive 
5 function 20 allows the controller 4 to maintain record 
queuing in the event a selection is on multiple records. 

. The controller 4 also contains an accounting function 
22 allowing the generation of user billing information. 
The accounting function 22 allows the controller 4 to track 

10 usage of recorded entertainment and educational programs, 
to track any selection request delivered or rejected, and 
to track any type of date and time stamp entry by the 
system for each user location 2. Using this data, the 
accounting function 22 generates accounting reports and 

15 provides a hard copy by means of the system printer 10. 
The accounting function 22 also provides the option of 
generating accounting reports showing different information 
or different formats of accounting information. 

A menu function 24 is available in the controller 4 to 

20 allow a user to browse through the available selections 
before making a choice. The menu function 24 maintains a 
data base of all available selections within the library 
12. The menu function 24 initially offers the user broad 
categories of selections such as horror, drama, science 

25 fiction, etc. or categories offering selections by actor, 
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actress or director. The user makes a selection within 
these broad categories. Another aspect of the menu 
function 24 allows a user to directly access a selection by 
entering its assigned multi-digit code. This allows the 
5 user to bypass the step of scrolling through a selection 
menu. 

. The controller 4 includes a robotic function 26 to 
control the mechanical operation of the robotic loader 14. 
The robotic function 2 6 converts user requests received 

10 over the local area network into commands for the robotic 
loader 14 to retrieve a record from the library 12 and load 
the record into a playback drive 16. The robotic function 
26 also generates commands to the robotic loader 14 to 
remove a record when a showing of the selection is 

15 complete. 

The interactive function 23 as a part of the 
controller 4 permits the user to have the same playback or 
interactive capabilities that exist in a VCR. The 
interactive function 28 allows the user to search or backup 

20 the selection, as well as chapter search, scan, pause, 
start or exit. However, the interactive function 28 does 
not allow user abuse of these capabilities. A user is 
limited to controlling a record for a period of time equal 
to the length of the program on the record plus a 

25 predetermined time period. 
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A diagnostic function 30 is programmed into the 
controller 4 to enable self-check of the included functions 
and interconnected hardware of the system. Start-up 
diagnostics will identify any discrepancies during system 
5 initialization. System self -diagnostics will report unit 
failures to the controller 4 allowing corrective measures 
to be taken. Also included are off-line diagnostics to aid 
in fault isolation during repair of the system. 

Finally, a switching function 31 enables the 
10 controller 4 to control the broadband video switch 18. The 
switching function 31 also enables a playback drive 16 
transmitting a requested selection to be connected to a 
single user location 2 or multiple user locations 
requesting the selection. 

Referring now to FIGURE 2 , there is illustrated a flow 
chart for describing how the system functions in response 
to a user request. In response to a request, a user 
location 2 is presented a list of available selections at 
step 40. The controller 4 monitors the user location at 
step 42 for a request for a recorded selection. When 
inquiry step 44 determines the user location has made a 
request, the controller 4 activates the archive function 20 
to process the request at step 46 and determine if the 
requested selection is presently available. 



15 



20 
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If the selection is available, the robotic function 26 
is actuated at step 48 to command the robotic loader 14 to 
retrieve the selected record from its storage area in the 
library 12 and load the record into an available playback 
drive 16. The archive function 20 notes the "in use" 
status of the selected record at step 50, and the 
accounting function 22 records the use of the record by the 
user for future billing purposes at step 52. 

The controller 4 next sends a command to the playback 
drive 16 containing the record to begin transmission of the 
selection at step 54. The controller 4 actuates the 
broadband video switch 18 and the switching function 31 at 
step 56 to selectively connect the output of the playback 
drive 16 to the requesting user location or locations 2. 

During viewing of the selection, the user location 2 
is monitored at step 58 to determine if an interactive 
function request, such as, pause or rewind, has been 
requested. If an interactive function request is detected, 
the controller 4 determines at step 59 if the interactive 
time period has expired, if not', the interactive function 
28 within the controller 4 is activated to process the 
request, and the controller 4 generates the proper command 
to the playback drive 16 at step 60. If the interactive 
time period has expired, the request is not carried out. 
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After an interactive function request has been 
completed or if no interactive function has been requested, 
the controller 4 will next determine at inquiry step 62 if 
the selection has ended. If the selection has not ended, 
control returns, to step 58. If the selection has ended, 
the controller 4 will interrupt the connection between the 
user location 2 and the playback drive 16 at step 64, and 
the playback device 16 is stopped at step 66. The robotic 
function 26 next commands the robotic loader 14 to unload 
the record selection from the playback drive 16 and store 
the selection at step 68 in a location in the library 12 
identified by the archive function 20. The archive 
function 20 will then identify at step 70 that the record 
is again available for use by other user locations 2. 

If the requested record selection was not available at 
step. 46, the controller 4 determines at inquiry step 72 if 
the user location 2 desires to reserve the selection for 
its next available time slot. If so, the controller 4 
reserves at step 74 the time slot for the user. If not, 
the user is allowed to exit the system. 

Although a preferred embodiment of the invention has 
been illustrated in the accompanying drawing and described 
in the foregoing Detailed Description, it will be 
understood that the invention is not limited to the 
embodiment disclosed, but includes of numerous 
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rearrangements and modifications of parts and elements 
without departing from the spirit of the invention. 
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CLAIMS 

1. A system for providing to user locations recorded 
entertainment and educational selections, comprising: 

a plurality of entertainment and educational 
records contained within a plurality of storage trays; 
5 means for retrieving information stored on the 

records for transmission of the information to a user 
location; 

switching means for selectively connecting said 
means for retrieving to a user location; and 
10 controller means responsive to requests received 

from a user location to activate said means for retrieving 
and said switching means to enable transmission of the 
information to a user location. 
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2. The system of Claim 1, including means for 
storing each of the plurality of storage trays; and 

wherein said means for receiving includes: 
a playback drive; and 

robotic means for retrieving records from said 
means for storing. 

3. The system of Claim 2, wherein said controller 
means further includes means responsive to requests 
received from the user locations during viewing of a record 
for controlling the operation of the playback drive. 

4. The system of Claim 2, wherein said controller 
means further includes means for actuating said switching 
means to connect a playback drive to a user location. 

5. The system of Claim 1, wherein said controller 
means further includes accounting means, comprising: 

means for storing data identifying each 
entertainment or educational record connected by said 
switching means to a user location; and 

means for generating an accounting report based 
on the data identifying each entertainment or educational 
record connected to a user location. 
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6. The system of Claim 1, wherein said controller 
means further includes means for presenting a menu of 
entertainment and educational records to a user location. 

7. The- system of Claim 6, wherein the means for 
presenting a menu comprises a database of entertainment and 
educational records categorized by subtopics. 

8. The system of Claim 1, wherein said controller 
means further includes directory means for maintaining a 
record of the location of all of the entertainment and 
educational records within the system. 

9. The system of Claim 8, wherein said directory 
means further includes means for assigning a unique code 
number to each entertainment and educational record within 
the system. 

10. The system of claim 9, wherein said directory 
further means includes means responsive to a code number 
for choosing a particular entertainment or education 
record. 
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11. The system of Claim 1, wherein said controller 
means further includes means for providing an intermission 
period during the viewing of a selected record. 

12. The system of Claim ,1, wherein said controller 
means further includes means for reserving an available 
time slot for a record. 

13. The system of Claim 1, wherein said means for 
controlling further includes means for interactive control 
of an entertainment or educational record from the user 
location. 

14. The system of Claim 13, further including means 
for limiting said means for interactive control. 
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15. A system for transmission of recorded selections 
to a plurality of user locations, in response to requests 
from the user locations, comprising: 

a plurality of recorded selections; 
means for storing each of the plurality recorded 
selections ; 

a plurality of playback drives for retrieving and 
outputting information from the recorded selections; 

a robotic loader for retrieving a recorded 
selection from the means for storing and loading the 
selection into a playback drive; 

switching means for connecting an output of 
playback drive to a user location; 

directory means for maintaining a record of the 
location of all of the recorded selections; 

controller means responsive to requests received 
from a user location to operate said robotic loader, said 
playback drives and said switching means to connect an 
output of a playback drive to a user location. 
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16. The system of Claim 15, wherein said controller 
means further comprises means for collecting and recording 
accounting information on a user location comprising: 

means for storing data identifying each recorded 
selection connected by said switching means to a user 
location; and 

means for generating an 'accounting report based 
on the stored data identifying each recorded selection 
connected to a user location. 

17. The system of claim 15 wherein the directory 
means further comprises: 

means for assigning a unique code number to each 
recorded selection in the means for storing; and 

means responsive to the unique code number for 
selecting a particular recorded selection. 
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18. The system of Claim 15, further including means 
for performing diagnostic functions on the system, said 
means comprising: 

means for performing off-line diagnostic 

5 functions; 

means for performing self-diagnostic functions on 
the system; and 

means for performing diagnostic functions during 
system initialization. 

19. The system of Claim 15, wherein said controller 
means further includes means for controlling . a recorded 
selection from a user location. 

20. The system of Claim 19, further including means 
for- limiting said means for controlling. 

21. The system of Claim 15, further including means 
for reserving an available time slot for a recorded 
selection. 
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22. A method for presenting a library of recorded 
selections to a plurality of user locations comprising the 
steps of: 

presenting a menu of recorded selections 
containing information to a user location; 

receiving a request for a recorded selection from 
the. user location; 

retrieving the recorded selection from a storage 
means for presentation to the user location; 

transmitting information on the recorded 
selection to the user location; 

responding to instructions from the user location 
during transmission of the recorded selection to the user 
location; and 

returning the recorded selection to the storage 
means after completion of the transmission. 



WO 94/03894 



PCT/US93/0731S 



- 22 - 

23. The method of Claim 22, wherein the step of 
retrieving the recorded selection further includes the 
steps of: 

determining the availability of the requested 
5 recorded selection; 

generating a command to a loading means to remove 
the recorded selection from the storage means and load the 
recorded selection into a playback drive; and 

reserving the recorded selection for the next 
10 available time period, if said recorded selection is not 
presently available. 

24, The method of Claim 23, wherein the step of 
returning the recorded selection further includes the step 
of generating a command to the loading means to unload the 
recorded selection from the playback drive and return the 
recorded selection to the storage means. 
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25. The method of Claim 22, wherein the step of 
transmitting the recorded selection further includes the 
steps of: 

transferring a retrieved recorded selection to a 
5 playback drive; 

generating an output from the playback drive; and 
connecting the output of the playback drive to 
the remote user location requesting the recorded selection. 

26. The method of Claim 22, wherein the step of 
presenting a menu further includes the steps of: 

assigning coded numbers to each recorded 
selection ; and 

entering an assigned code number at a user 
location to make a selection of a recorded selection. 
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27. The method of Claim 22, further including the 
steps of: 

identifying each recorded selection having 
5 information transmitted to a user location; 

storing the identification of each recorded 
selection having information transmitted to a user 
locations- 
generating accounting reports on each identified 
10 recorded selection; and 

printing the accounting reports. 
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AMENDED CLAIMS 

[received by the International Bureau on 7 January 1994 (07.01.94); 
original claims 12-27 cancelled; original claims 1-11 amended (5 pages)] 

1. An information delivery system, including: 

a plurality of media each storing information; 

a plurality of media access devices each operable for 

accessing stored information from a received medium for 

5 presentation ; 

a plurality of user terminals each including means for 

presenting information and' input means for user input 

selection of a medium for presentation and for input of 

' user presentation control commands; and 

10 means for controlling system operation including: 

means responsive to the user input selection for 

retrieving and loading the selected medium into one of 

the media access devices; and 

means for selectively connecting the media access 

15 device loaded with the selected medium to at least one 

of the user terminals to present the accessed 

information to the user; 

characterized by: the means for controlling further 
including means responsive to the input of user 
20 presentation control commands for controlling the media 
access device and the presentation of the accessed 
information during presentation thereof to the user at the 
user terminal. 
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2. The system as in Claim 1 further characterized by 
the means for controlling including means responsive to the 
user presentation control for controlling media access 
device operation to start, stop, pause and scan the medium 

5 loaded into the media access device. 

3. The system as in Claim 1 further characterized by 
the means for controlling including means for limiting the 
time available for the user to control the operation of the 
media access device through the input of user presentation 

5 control commands. 

4. The system as in Claim 3 wherein the means for 
limiting includes means for blocking input of user 
presentation control commands when an elapsed amount of 
time expended controlling operation of the media access 

5 device exceeds a predetermined time limit. 

5. The system as in Claim 1, further characterized 
by the means for controlling including means for reserving 
a future time slot for accessing of a medium selected by a 
user. 
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6. The system of Claim 1, further characterized by 
means for performing diagnostic functions on the system, 
said means comprising: 

means for performing off-line diagnostic 

5 functions ; 

means for performing self-diagnostic functions on 
the system; and 

means for performing diagnostic functions during 
system initialization. 
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7. A method for information delivery, including the 
steps of: 

selecting a medium storing information desired for 
presentation to a user; 
5 selecting one of a plurality of media access devices 

for accessing information from the selected medium for 
presentation; 

selecting one of a plurality of user terminals for 
presenting the stored information accessed from the 
10 selected medium; 

connecting the selected media access device to the 
selected user terminal; 

retrieving and loading the selected media into the 
selected media access device; 

presenting on the selected user terminal the stored 
information accessed from the selected medium; and 

characterized by the step of: inputting user 
presentation control commands from the selected user 
terminal to control the selected media access device and 
the presentation of the accessed information from the 
selected medium during presentation thereof to the user at 
the selected user terminal. 



15 
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8. The method as in Claim 7 further characterized by 
the step of controlling the selected media access device in 
response to the input of user presentation control commands 
by starting, stopping, pausing and scanning the medium 
5 loaded into the selected media access device. 



9. The method as in Claim 7 further characterized by 
the step of limiting the time available for the user to 
control the presentation of accessed information by the 
selected media access device through the input of user 

-5 presentation control commands, 

10. The method as in Claim 9 wherein the step of 
limiting is further characterized by the step of blocking 
the input of user presentation control commands when an 
elapsed amount of time expended controlling the 

5 presentation of accessed information exceeds a 
predetermined time limit. 

11. The method as in Claim 7 further characterized by 
the steps of: 

determining the availability of the selected 

medium; and 

5 reserving the selected medium for a next 

available time period. 



WO 94/03894 



1/3 



PCT/US93/07318 




WO 94/03894 



PCT/US93/07318 



2/3 




START 



PRESENT REMOTE USER 
LOCATION A MENU OF 
AVAILABLE SELECTIONS 




I 



FIG. 2a 



■42 



MONITOR FOR REQUEST 
FROM REMOTE USER 
LOCATION 




■74 



RESERVE 
TIME 
SLOT 



ACTIVATE LOADER 
TO LOAD REQUESTED 
SELECTION 



I 



NOTE SELECTDN 
IS NOW "iNUSE 




I 



RECORD USE OF SELECTION 
BY REMOTE USER LOCATION 
FOR ACCOUNTING PURPOSES 




I 



START PLAYBACK 
DEVICE 




WO 94/03894 



"3/3 



PCT/US93/07318 



L@ 

ACTIVATE SWITCH TO 
CONNECT PLAYBACK DEVICE 
TO REMOTE USER LOCATION 




FIG. 2b 



© 



62- 




CARRYOUT REQUEST 



SELECTION OVER ? 



INTERRUPT CONNECTION 
BETWEEN REMOTE USER 
LOCATION AND PLAYBACK DEVICE 



STOP PLAYBACK 
DEVICE 



ACTIVATE LOADER TO 
UNLOAD SELECTION 




I 



■70 



NOTE SELECTION 
IS NOW "AVAILABLE' 




INTERNATIONAL, SEARCH REPORT 



International application No. 
PCTAJS93/07318 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(5) :Plca*c See Extra Sheet. 

US CL : 369/30, 32; 360/71; 364/406; 370/14 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 369/30, 32; 360/71; 364/406; 370/14 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields 



searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 1 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



A, P 



US, A, 4,766,581 (KORN et al.) 23 August 1988. Seethe 
entire document. 



US, A, 4,485,467 (MILES et al.) 27 November 1984. 
See col .1, line 65 - col. 2, line 30 and col. 4, line 45 - col. 
5, line 55. 

US, A, 5,168,481 (CULBERTSON et al.) 01 December 
1 992. See the entire document. 



1-10, 1-2-17, 
and 19-27 

11 and 18 

18 



1-27 



I I Further dnntmmn m liatarf m th* ftm.^,.fj» n irf fori f , f~j See patent family 



I of Ota* < 



T a*rd 




' "10 



I of psitioflStr nisvMox tb& chined nvcution 
dooydor a^btcopiidcral to jpvoNe m 



the 
be 



tto priority dtp chimed 



1 to tevohw m mivth* mtp wbs th» 
■in om oraon other aaca doa 
boos ofavkw to • pane* ikfikd m tt» tit 

•A* rln i mm* n oili ■> of tfao warn pin* tanifr 



Date of the actual completion of the international search 
17 September 1993 



Date of mailing of the international search report 



Name and matlmg address of the ISA/US 
romrmttioncr of Htem tad Trademarks 
Box PCT 

Warfiinfton, O.C 20231 
Facsimile No. NOT APPLICABLE 



Authorized officer 

XuongM. Chung 
Telephone No. (703) 303-9772 \t/ 




Form PCT/1S A/210 (second sheet)(Juiy 1992)* 



INTERNATIONAL SEARCH REPORT 



International application Nc. 
PCT/US93/07318 



A. CLASSIFICATION OF SUBJECT MATTER: 

IPC (5): 



G11B 17/22. 15/18; G06F 15/00; H07J 1/16 



Form PCT/ISA/210 (extrm ihedXJuly 1992)* 



